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Abstract. Following a review of our present knowledge about blue subdwarf 
stars in globular clusters, we present an overview of the results of searches for 
close binaries among these stars, including results previously published in the 
literature and reporting recent and preliminary results of new data. Previous 
investigations revealed a lack of close systems in NGC6752, which we confirm 
with new, more extensive observations. Our estimate of the close binary fraction 
in this cluster is only 4%. From a review of the relevant literature, there are 
indications that a low close binary fraction among extreme horizontal branch 
(EHB) stars is a common feature in globular star clusters. On the other hand, 
the field EHB population shows evidence of a remarkably high binary fraction. 
Such a difference among globular cluster and field populations, although not 
yet explained in detail on the basis of theoretical models, must necessarily be 
related to different formation histories for EHB stars in the field and in clusters. 
In this framework, preliminary results indicate that close systems could be rela- 
tively common in the peculiar globular cluster NGC2808, although the sample 
of studied stars is still small. This would imply that not all clusters share the 
same behavior, as far as EHB star formation is concerned. We briefiy explore 
possible explanations for these results. 



1. sdB Stars in Globular Clusters 

The horizontal branch (HB) is a well-known feature in the color-m agnitude dia- 
gram (CMP) of Galactic globular clusters (GCs), first discovered bv lten Bruggencate 
( 19271 ) and later identified as a population of stars which, after the evolution 
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along the red giant branch ( R GB), eventually ig nite He-bur i iing i n the core 
(|Hovle k Schwarzschildl[T955l ). iGreensteinI (|l97lh and |Caloi| (Il972l ') identified 
the hotter (T^q > 20,000 K) HB extension with the already known field B-type 
subdwarf (sdB) stars, which as a consequence are also referred to as extreme 
horizontal branch (EHB) stars. 

Because of their intrinsic faintness at optical wavelengths, sdBs in GCs 
were hardly observed at first ( Cox Sz Salpeteilll96ll ). and only later did it be- 
come evi dent that they w ere present in many GCs, even at high metallici- 
ties (e.g. iRich et aL 19971 ). Thus they became the most prominent evidence 
of the well-known second parameter problem, i.e. the large degree of varia- 

tion in HB morphology part ly explained by metallicity (the "first parameter" ; 

Sandage Sz Wallersteinlll960 ) but not com pletely accounted for by it ( Sandage &: Wildev 



19671 : Ivan den Berghlll967l ). faoodl (|l973l ) pointed out that the spread in temper- 



ature along the HB implies a corresponding spread in envelope mass, bluer stars 
being less massive, and EHB stars must have lost almost their entire envelope 
during their evolution. The retained envelope is so thin (about 0.02 M©) that 
it is insufficient to sustain later evolution along the asymptotic giant branch 
(AGB), and after He exhaustion in the core EHB stars are predic ted to evolve 
directly to the white dwarf cooling sequence (see ICatelanI l2007bl . for a recent 
review of low-mass stellar evolution). Investigations have accordingly mainly 
been focused on finding the mechanism(s) responsible for the heavy RGB mass 
loss required for EHB formation. 



1.1. Models for EHB Star Formation 



Many canonical and non-canonical models have been proposed over the past 
several decades, either considering EHB stars as distinct populations or just as 
the hotter components of a continuous HB. Some very re cent results all ow us 
to focus our attention on some of these scenarios (see also ICatelanll2007al . for a 
discussion in the context of the ultraviolet upturn phenomenon i n galaxies). 



The recent discovery of a planet orbiting a field sdB star (jSilvotti et al 



20071 ) adds new emphasis on the hypothesis that a sub-stellar body interacting 
with the expanding envelope of an RGB star can cause heavy mass loss, thus 
leading to the formation of an sdB star (Soker 1998 ) . Searches for planets around 
maiii sequence (MS) stars in GCs ha ve been fruitless thus far (iGilliland et al 



20001 : IWeldrake et~all l2007l ): indeed, ISoker fc HershenhornI (|2007l ) argue that 



similar such searches are hopeless, because of the long predicted orbital periods. 

A super-solar He abundance in the stellar envelope can enhance the mass 
loss along the RGB by increasing the RGB tip luminosity, thus leading to the 
formation of an sdB star. Non-cano nical phenomena were invoked includine 



lormation oi an sati star, in on-cano nical pnenomena were inyoKea mciuamg 
He mixing driven by internal rotation ( Sweigart fc Mengel 1979 : Sweigart|ll997l ) 
and dredge-up induced by H-shell instabilities (jvon RudlofF et al. 111988'), but 
the recent discover y of He-enriched sub-populations in cv Cen = NGC5139 



(iBedin et a l. 200 l: IPiotto et al.l l2005|) and probably NGC2808 (as suggested 



bv lPiotto et al.ll2007l : iD'Antona et al 



20051 ) suggests that the He enhancement 



could be primordial. Such He enhancement would also affect the HB morphology 
(e.g., Lee et al. 2005 : D'Antona et al. 20051 ). Unfortunately, a He enhancement 
would have little consequence on the stellar surface parameters in this high- 
temperature regime, independently of its origin, and observed He abundances 
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are altered by atmospheric phenomena hke gravitational settling. Therefore, 
spectroscopic measurements cannot h elp decide between the EHB progeny of He - 
enriched or He-normal stars (e.g., ,Moehler et al. 20001 : Moni Bidin et al. 20071 ). 
Note that there do exist even hotter stars alon g the extension of the HB, the 



so-called "blue hook stars" (e.g., iD'Cruz et al. 112000), which will be discussed 
below. To the best of our knowledge, the crucial phenomenon suspected to be 
responsible for their formation has yet to be properly incorporated into the CMD 
simulations that are usually carried out in the framework of the increased He 
scenario. 

In the dense environment of GCs strong dynamical interactions are ex- 
pected, and these have often been proposed as the cause of sdB formation 
through stellar collisions, mer ging, or enco unters involving binary stars, which 



as a consequence can harden ( Heggie 19751) and eventually mer ge (Bailvn et al. 
I1992I') . In support of this hypothesis, Fusi Pecci et al.l ( 19931 ) and lBuonanno et al. 
(|l997l ) showed that more concentrated o r denser clusters tend to ha ve bluer HB 
types and longer blue HB "tails", while lOiorgovski Sz Piottol ( 19921 ) observed a 
relation between the dynamical history of GCs and their UV flux, a signature 
of a hot population that could include sdBs. In some clusters color gradients, 
with bluer centers, have been identified but, mainly due to low number statis- 
tics because the light is dominated by very few bright giant s, it is not clear if 



this feature is a genera l property of GCs with HB blue tails ( Piotto et al.lll98^ : 



Diorgowski et al.ll200lh 



Nevertheless, other observational constraints put this picture in doubt. In 
fact, one would expect to find EHB stars more concentrated toward cluster 
centers where interactions are stronger, but no radial gradient has b een found in 
GCs with the most strongly pop ulated EHBs, such as NGC 2808 (Bedin et al.l 
2OOOI ). u Cen ()D'Cruz et al.ll2000l ). NGC 6388 and NGC 6441 (|Rich et al.lll997l '). 
On the other hand, it should be noted that blue stragglers, which are also 
supposed to be formed through ste llar encounters, are indeed more concentrated 
in the central regions of all GCs ( Piotto et al. 20041 ). Moreover, the presence 



of pairs of clusters that are dynamically similar and yet have very different HB 
morphology (e.g., M3/M13 Ferraro et al.|[l997l ). or s imilar in HB morph ology 
but dynamically very different (e.g., M 15/NGC 288 ICrocker et al.l 11988') also 
argue against dynamical interactions as an important channel for EHB star 
formation. 



1.2. Results on EHB stars 

As previously noted, there is a large difference between the apparent magni- 
tudes of field sdB stars and their GC counterparts. The nearest sdBs in the 
Galactic field reach a visual magnitude V = 10 — 11, whereas in GCs they 
are much farther away, and are never brighter than about V = 17. To date, 
the study of EHB stars in GCs has been limited to their photometric proper- 
ties or low-resolution spectroscopy in few GCs, and many results achieved on 
field sdBs have not been feasible on EHB cluster stars yet. The most frequent 
targets of investigations are the nearby GC NGC 6752, and the very massive 
and peculiar (due to their multimodal HB morphologies and multiple MS) GCs 
cv Cen and NGC 2808. As a matter of fact, uj Cen is not a typical GC at all, 
and it has been repeatedly proposed as the nucleus of a merged dwarf galaxy 
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( Altmann. Catelan. &: Zoccalil [20051 . and references therein), resembling in this 
sense the case of M 54 (NG C 6715) in the Sagittarius dwarf spheroidal galaxy 
( Lavden &: Saraiedinill2000l . and references therein). 

One important feature in the CMD of many G Cs is the ofteii underpopu- 
lated region separating sdBs from cooler HB stars. iFerraro et al.l (119 98*) indi- 
cated the presence of a gap at about T^s = 18,000 K, while Piotto et al.. (199^) 
argued for a gap at constant stellar ma ss, with T^s varying with the metallicity 
of the cluster (see lMomanv et al.ll2004l . for a more recent discussion). The pres- 
ence of this gap suggested to many authors that sdB stars could be a distinct 
pop ulation with a differen t formation history compared to the other HB stars 

iMomanv et"an (|2002l ) discovered that EHB stars hotter than T^s ^ 23,000 K 
deviate from canonical tracks in the CMD of NGC 6752, appearing brighter than 
expected in U. They argue that this feature could be due to the onset of radia- 
tive levitation after the disappearance of the He ii convective lay er, and this so- 



called "Momany jump" was later identified also in other clusters (jMomanv et al 
|2004| ) . Unfortunately, no high-resolution spectroscopic analysis has probed this 
phenomenon so far, and in general there is still a lack of atmospheric abundance 
measurements for EHB stars i n GCs. Support for t heir hypothesis comes from 
low-resolution observations bv lMoehler et al. ( 2000l ). who measured a very low 
He abundance for some targets hotter than 23,000 K (log [He/H] < —3) , and a 
slight depletion for cooler EHB stars. On the contrary, Moni Bidin et al. ( 20071 ) 
failed to reproduce these results, finding an almost constant He underabundance 
regardless of temperature (log [He/H] ~ —2). On the other hand, among stars 
hotter than the Momany jump they find puzzling evidence of two distinct groups 
of stars, with different photometric and spectroscopic properties: the brighter 
stars are well reproduced by canonical theoretical models, while the remainder 
show unphysically high masses, which these authors attribute to a mismatch 
between models and real stars. 

Two classes of r a pidly pulsat i ng st ars are known among field sdB stars 
( Kilkennv et al. 1997 : I Green et al. 20031 ) . and they are currently the subject 
of extensive studies. Asteroseismological techniques are succes sfully used to 



analy ze their oscillations and derive their physical parameters (jRandall et al.l 
20051 ) . The detection of such pulsators in GCs is a technically challenging issue. 



which however holds the promise to unveil the physical mechanism(s) that lead 
to the production of the EHB (and blue hook) stars. Surveys have proven 
fruitless until now ( Reed et al.l l2006l ). b ut the search is not hopeless and new 
projects have recently been undertaken ( Catelan et al.l [20071 ). 



1.3. Blue Hook Stars 

Over the p ast few years, the dis covery of very fai nt EHB stars in the UV CMDs 
of ij Gen (IWhitnev et al.lll998l ^ and NGC 2808 ([Brown et al.ll200ll 1 has drawn 
considerable attentio. These very hot stars form a so-called "blue hook" at 
the blue end of the HB, and are hotter than the canonical theoretical limit for 
EHB stars. They were proposed as the progeny of stars which - due to extreme 
mass loss - did not ignite He at the tip of the RGB, but only later along the 
WD cooling seque n ce ("late hot flash ers", e.g.. [Castellani Sz Castellaiii[ [l993l : 
D'Cruz et al.[ [l996[ : [Brown et al.[ [200l[ ) . Spectroscopically meas ured tempera- 



tures and He abundances are consistent with the outlined picture (jMoehler et al 
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20021 . 20041 ) ■ Detailed calculations showed that EHB star s formed through a 



late He flash sh ould show higher He and C abundances ( Cassisi et al. 20031 : 



Lanz et al.ll2004l ') as a consequence of mixing events during the flash, at vari 



ance with the primordial He enhancement scenario for which no C overabun- 
dance is expected and He should not exceed the primordial (although enhanced) 
value. Detailed spectroscopic observations should theref ore be able to t ell be - 
tween the competing hypotheses. Very recent results bv iMoehler et all ( 20071 ) 
strongly support the late-fla sh scenario. Blue hook stars h ave also been foun d 
in NGC 63 88 and NGC 6441 (Ib^so et al.ll2007l). N GC 2 419 (iRipepi et al.ll2007l 1. 



and M54 (jRosenberg et al.ll2004l : iMomanv et al.l l2004l: ISiegel et al.ll2007l ). and 



a star spectroscopically studied in M 15 ( Moehler et al. 19951 ) is now recognized 
as a possible blue hook candidate on the basis of its temperature and He abun- 
dance; however, blue hooks are completely lacking in many other clusters. In 
NGC 6752, for example, the EHB ends at temperatures adequately predicted by 
standard models, and no blue hook extension is observed. If these stars are the 
progeny of late flashers, it is unclear why they occur only in the most massive 
GCs (the clusters named abo ve are among the most massive in the Galaxy; see 
also Recio-Blanco et al.ll2006l . for recent evidence pointing to cluster mass as a 
strong second-parameter candidate). 



1.4. Binary sdB Stars 



Binary interactions are sup posed to play a maj or role in the formation of sdB 
stars, as first proposed bv I Men gel et al. ( 19761 ). The most recent models of 
binary evolution provide a satisf actory explanation for both the origin and ob- 
served properties of these stars ( Han et al. 20021 . [20031 ). Models in which sdBs 
arise from binary interaction have also been used to su ccessfully model the ob- 
served UV upturn in external galaxies ( Han et al]|2007l ). which is characterized 
by an increase in UV flux beyond the predictions of canonical population syn- 
thesis mode ls, and which is likely to originate from a sdB star population (see 
for example iGreggio fc Renzinil [19901 . and Catelan 2007a for a recent review). 

On the observational side, numerous surveys have pointed to the presence 
of a large population of binaries among field sdB stars, although the results of- 
ten disagree on the exact binary fraction, probably because of selection effects 
that affect the samples to different extents. Early investigations focused on the 
IR flux excess arising from a MS companion unseen at optical w avelengths, and 
estin i ated that 50-66% of field sdBs reside in sdB+MS systems ( Fergusoii et al.l 
19841 : lAllard et al.lll994l : lUlla Theillll998l : lAznar Cuadrado k Jeffervll200lh . 
These surveys brought no information about binary periods, were blind to com- 
pact companions, and limi ted to a lower limit in MS companion mass for the 
detection. More recently iReed &: Stienind ( 20041 ) found a much lower frac- 
tion for sdB+MS systems (20%), and they argued that previous results were 
strongly affected by biased samples. Later studies relied on radial velocity (RV) 
measurements for binary detection. They are more sensitive to short-period 
system s and higher-mass compan io ns, but searches for wide binaries are on- 
going ( Morales-Rueda et al.ll200d ). iMaxted et al.l ( 200ll ) found many RV vari- 
ables among their sdB targets, mainly with unseen white dwarf companions 
(sdB+WD binari e s), an d estimated that nearly 70% of sdBs are close systems. 
Napiwotzki et al. ( 20041 ) found a much lower but still fairly high fraction (about 
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40%), and many investigations of orbital parameters pointed out th at close bina- 



ries with period P < 10 d are very common among field sdB stars (iMoran et al 



[1999; S affer et alJll998l : iHeber et al.ll2002l : iMorales-Rueda et all 120041 1: in fact, 
such systems are suspected to constitute nearly half of the total Galactic sdB 
population. 

The success of theoretical models and the results of observational investi- 
gations have led to the generally accepted conclusion that sdB stars are strictly 
related to binary interactions, with close systems playing a major role amongst 
them. It is only over the past few years that similar investigations have started 
being carried out in globular star clusters as well. These have led to some 
dramatic, and indeed quite unexpected, results. 



2. sdB Binaries in GCs: previous Results 

The first results of a search for close binaries among EHB stars in GC s were 
presented in the second meeting of this series (iMoni Bidin et al.l l2006al ). The 



analysis of NGC 6752 observations revealed a striking lack of close binary sys- 
tems: indeed, no close binary was then detected in a sample of 18 targets with 
Tes > 20,000 K. As surveys usually span a large range of temperatures along the 
HB, this temperature limit will be implicitly assumed to define EHB stars here- 
after. The survey was optimized to detect close systems with period P < 10 d, 
and it was almost blind to longer periods and/or sdBs with low-mass compan- 
ions (typically about 0.1 Mf^, as in the case of the well-known HW Vir system; 
Menzies Sz Marang 19861 ) . From these results I Moni Bidin et al.l (|2006d ) calcu- 



lated that, at the 95% confidence level, the close binary fraction amon g EHB 
stars in NGC 6752 is lower than 20%. In the same cluster iPeterson et al.l (|2002l ) 



had claimed the detection of many radial velocit y (RV) variables; howeve r, the 



reasons for this discrepancy remain unclear (see iMoni Bidin et al.l l2006d . for a 
discussion). 



Later oni Bidin et al.l (|2006bl ) presented preliminary results of a similar 



work on two new clusters, namely M80 (NGC 6093) and NGC 5986. Unfortu- 
nately they are far from being as conclusive as the previous ones. In the case of 
M80, they detected one good binary candidate out of 11 targets, and derived a 
most probable close binary fraction /p<iod = 11%, but with large uncertainties 
because bad weather limited the extent of the observations and accordingly low- 
ered the sensitivity of the survey. On the other hand, in the case of NGC 5986 
the temporal coverage was good, leading to the detection of only one (doubtful) 
candidate; however, the limited sample size (5 targets) prevented a full statistical 

analysis of the results from being carried out. 

It is worth noting that iMoni Bidin et al.l (|2007l ) individuated in NGC 6752 



an EHB star that behaves as an sdB-|-MS binary (star ^^5865), being redder 
than other targets at the same temperature and showing a strong Mg lb triplet, 
which is most unusual for these stars. 

The picture resulting from these investigations points towards a noticeable 
lack of close binaries among EHB stars in GCs compared with field sdBs. Many 
questions have arisen from these results that still await answers based on suitable 
observational material. In particular, a more precise estimate of / in NGC 6752 
is needed in order to better determine how significant the lack of binaries in this 
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Figur e 1. Binary det e ction p robability as a function of period, calculated 
as in iMoni Bidin et all ()2006(j l. Left panel: Probability for the NGC6752 
survey, assuming a 0.5 Mq mass companion. Right panel: Probability for 
the NGC 2808 suryey. The solid and dotted lines are calculated under the 
assumptions of a 0.5 Af© and a 0.1 A^q companion, respectively, and a Scr 
threshold of lOkms^^. The dashed line refers to the case of a wide, 0.5 Af0 
companion, and a 3cr threshold of 6kms~^. 



cluster is; in addition, it must still be clarified whether a low / is a common fea- 
ture among GCs. Finally, the role of wide binaries and/or low-mass companions 
has yet to be investigated in detail. 



3. New Results on NGC 6752 

Recently, in one observing night at VLT-UT2, we collected four high-resolution 
spectra {R = 18,000) for 54 EHB stars in NGC 6752, using the FLAMES- 
GIRAFFE spectrograph (setup H7A) . Because of the fact that the observations 
were limited to only one night, the survey is sensitive only to the shortest peri- 
ods (see Fig. [T]). For this reason, we restrict our analysis to P < 5 d, for which 
we have a detection probability higher than 40%. We consider this to be a mi- 
nor problem, since the bulk of known close-binary sdB systems peaks around 
P = 1 d in the field, systems with P > 5 d merely constitutiiig the tail end of 
the period distribution (see, for example. iMorales-Rueda et al. 200^). 



Radial velocities were measured by cross-correlating ( Tonrv Sz Davis|[l979l ) 



the line with full wings . The adopted synthetic template was chosen from 
the library of Munari et al.l ( 20051 ). We explicitly avoided weaker metallic lines. 



because their quite unpredictable shape in our high-resolution, low-S/N spectra 
resulted in distorting the cross-correlation function without adding any infor- 
mation about the position of its peak. The errors in the RV variations were 
calculated as the quadratic sum of errors in the single RV measurements, but by 
accurate analysis of cooler stars included in the sample we found that this proce- 
dure underestimated the error by a factor of 1.44. We applied such a correction 
factor to obtain the final errors. Thirteen targets were excluded for different 
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Figure 2. Results for NGC6752. The absolute value of the maximum RV 
variation for each star is plotted against the effect ive temperature, evaluate d 
on the basis of the color-temperature relation from lMoni Bidin et alJ (j2006cf l. 
The thick error bar is the la value, while the thinner one is the 3(t threshold. 



reasons (light contamination from nearby lamp fibers, one or more spectra with 
too low S/N, star badly centered in the fiber). 

Our results are shown in Fig.O where we plot the maximum RV variation as 
a function of the effective temperature. The 3a threshold is on average 10 km s~^. 
We detect only one target (at T^d ~ 25,000 K) showing a variation greater 
than t his threshold (16. 1 ifc 1.6 kms~^). This star is the same one (#5865) for 
which iMoni Bidin et al. ( 20071 ) find evidence for a cool MS companion. Hence, 
it clearly is a sdB+MS close system, the first one ever discovered in a GC. 

With the detection probability plotted in Fig. [1] and assuming the detection 
of one binary system out of 41 targets, we performed a statistical calculation as 



m 



Moni Bidin et al. ( 2006d ). We assumed both a flat period distribution and 
a Gaussian one in logP, but the resulting differences are negligible. The best 
estimate (most probable value) of the close binary fraction is /p<5d = 4%. We 
also find that, at the 95% confidence level, /p<5d < 16%, in good agreement 
with previous results for this cluster. 



4. NGC 2808: Preliminary Results 

We are performing an extensive search for binaries among EHB stars in the 
globular cluster NGC 2808, using the same instrument and methods as in the 
investigation presented in the previous section. 

In NGC 2808 we observed 27 targets twice in each of the six observing 
half-nights distributed in the course of 71 days. The survey is optimized to 
search for binaries of any expected type. The 3a threshold is about lOkms^^, 
and given the good temporal distribution of observations the resulting detection 
probability is very high (> 80%) for periods P < 40 days (see Fig. [T|). For 
wider binaries the sensitivity drops slowly, but they are not expected to show 
noticeable variations within a 4h interval, hence we can sum the two spectra 
collected each night and reach a 3a = 6kms~^ threshold. The probability of 
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detecting binaries with low-mass companions is also high for the shortest periods 
{P < 10 days) observed among field sdBs. 

Here we present some preliminary results of this ongoing project. The 
analysis is still in a first stage, so the present discussion merely provide a hint into 
what the final results may turn out to be. We analyzed the data collected in the 
first 4 nights for 6 EHB targets, spanning a temporal interval of 6 days. Hence 
we are still dealing with close binaries only. We find two stars showing variations 
greater than 3a. One of them (around 21,000 K) needs further accurate study 
because variations are neither high nor far from the 3a threshold. The hotter one 
at about 24,000 K, on the other hand, shows large variations that can hardly be 
explained as the result of inaccuracies in our analysis. A seventh star currently 
under study seems to present a similar behavior. 

This preliminary overview of our data suggests that, at variance with other 
clusters studied so far, close binaries could be relatively common among the 
NGC 2808 EHB star population. It is worth considering that the sampled ana- 
lyzed so far is small, and the statistic is still too poor. 



5. Discussion 



With our new investigation we confirm that close binaries are indeed very rare 
among EHB stars in NGC 6752. Our estimated upper limit for the close binary 
fraction agrees well with previous results, and the most probable value is small 
(4%). The difference between field sdB stars and their analogs in this cluster is 
evident. Still nothing can be said about other types of binaries found among field 
sdBs, i.e. wide binaries and short-period sdBs with very low-mass companions. 
We are working to fill this gap, but investigations of more clusters are also 
needed. 

There are indications that close EHB systems are rare also in two other 
GCs investigated so far, namely M 80 and NGC 5986. This points to a difference 
between the formation of sdB stars inside and outside GCs, and any successful 
model must explain this observational constraint. 

Close binary sdB stars are considered th e progeny of syst ems that underwent 
one or two common envelope (CE) phases ( Han et al. 20021 ) . Accordingly, this 



mechanism should not be efficient inside GCs, contrary to what is observed in the 
field. Our present knowledge still cannot clarify the role of other binary channels 
that are theoretically expected to produce sdBs, such as the stable Roche Lobe 
Overflow (RLOF) channel (which produces wide-orbit binaries) and the merger 
channel (whose progeny are single sdB stars). 

Moni Bidin et al. (2007, submitted) propose that among different sdB pop- 
ulations an /-age relation should exist, because the CE channel should be less 
efficient with increasing age. Detailed searches for long-period EHB binaries 
could test their hypothesis, but wide binaries could also be lacking, if either the 
merger channel or single-star evolution are the main sdB formation mechanisms 
inside GCs. In fact, th e merger channel should be more efficient for old popula- 
tions (jHan et al.H 2007, their Fig . 7), and it could also be enhanced by stellar in- 
teractions (Bailv n Sz Iben|[l989l ). Wide binaries , on the other hand, can be easily 
disrupt ed in dense environments (jHeggid 19751 ). In any case, Moni Bidin et all 
( 2006d ) point out that the lack of a radial gradient for EHB stars in GCs (as 
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discussed in §1) puts their binary origin in doubt, because typical systems as ob- 
served in the field should exceed the turnoff mass (about 0.7 — 0.8 Mq), and thus 
migrate toward the central regions due to mass segregation effects. Moreover, we 
would expect that members of disrupted systems or sdBs formed through stellar 
encounters and collisions would be a kinematically hotter population, but in our 
data we find no evidence of a difference with respect to other HB stars. 

It is well known that even MS and RGB binaries are rn uch more frequent in 
the field than in GCs (see for example ISollima et al. 2007 ^. for a recent study). 



but this would not suffice to account for the difference in EHB binary fraction, 
as it would imply that sdB formation and binarity are unrelated - at variance 
with our present understanding of these stars. Moreover, the binary fraction 
am ong MS field stars could even be noticeably lower than has been assumed so 
far (|Ladal 120061 1. 



NGC 2808 could be a remarkably different case. If our preliminary results 
are confirmed, this cluster would be relatively rich in close EHB binaries, in 
contrast to the other clusters studied so far. It is tantalizing to relate this 
disc repancy to other well-known pecul iarities of the clus ter, as its multimodal 
HB (|Sosin et al.lll997l ') or its triple MS (jPiotto et al.ll2007l 1. but our study is stih 



in too early a stage and the sample analyzed is too small to allow definitive 
conclusions. 
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